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THE  STUDY  OF  THE  CONCENTRATIONS  OF  LONG-DURATION 
RADIOACTIVE  AEROSO^  OF  ATMOSPHERIC 
AIR  IN  ITS  RELATION  TO  THE  AMOUNT  OF  DUST 


Radioactive  substances  are  found  in  the  air  in  the  form  of  aerosols. 
The  diameter  of  the  latter  particles  is  equal  to  tenths  and  hundreds  of 
a  micron.  These  small  particles  of  the  products  of  division,  which  are 
carried  great  distances  by  air  currents,  settle  out  on  larger  ones  which 
are  always  present  in  the  surface  layer  of  the  atmosphere  of  air,  con¬ 
verting  them  in  this  way  to  radioactive  particles  (N.  A.  Susorova;  Eisenbud 
and  Harley) . 

Ke  were  not  able  to  find  data  in  technical  literature  on  the  study 
of  the  correlation  between  the  concentrations  of  long-duration  aerosols 
in  the  surface  layer  of  the  atmosphere  and  the  amount  of  dust  in  it.  In 
addition,  this  question  has  a  certain  hygienic  significance.  It  is  well 
known  that  an  increase  in  the  concentration  of  atmospheric  dust  contain¬ 
ing  stable  isotopes  can  lead  to  a  decrease  in  the  specific  activity  of 
dust  hovering  in  the  air.  In  the  given  case,  stable  atmospheric  dust 
appears  in  the  roll  of  a  factor  which  reduces  the  amount  of  radioactive 
substances  in  the  atmosphere  of  air.  Since  it  is  necessary  to  take  this 
condition  into  consideration  in  the  hygienic  evaluation  of  the  radioactive 
contamination  of  the  atmospheric  air,  we  carried  out  as  an  exper^  ent^s 
determinttioa  of  the  concentration  of  long -duration  radioactive  substances 
and  dust  of  the  atmospheric  air  in  Moscow. 
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We  took  samples  with  the  help  of  a  special  aspiration  device 
UAS-1  (V.  P.  Rublevskiy)  equipped  with  a  FPP-15  filter.  The  area  of 
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the  filter  was  5S00  cm  .  The  volume  of  filtered  air  on  the  average 

came  to  1200  m  .  During  1965  seventy-eight  samples  of  atmospheric  air 
were  taken  for  tests  of  radioactivity  and  the  content  of  stable  dust  at 
an  altitude  of  IS  meters  over  soil  covered  with  asphalt. 

The  concentration  of  dust  in  one  cubic  meter  of  air  was  determined 
by  preliminary  weighing  of  the  filter  after  the  action  of  the  aspirator 
w?^s  turned  off.  Weighiiig  was  accomplisiied  after  first  leaving  tho  filter 
in  a  desiccator  for  two  days.  In  addition,  the  filter  was  heated  in  the 
muffle  furnace  at  40C“C.  With  the  aim  of  determining  the  concentration 
of  long-duration  6-active  aerosols,  we  took  a  weight  sample  of  ll  mg 
of  an  obtained  quantity  of  ash  and  applied  it  to  the  standard  aluminum 
footboard;  then  on  the  DP-100  device  with  a  BFL  T-2S  counter,  we  de¬ 
termined  the  total  activity  of  the  samples  being  investigated. 

The  specific  6-activity  of  the  long-duration  aerosols  (A)  in  curie 
for  one  liter  was  determined  according  to  the  following  formula; 


A  = 


(Al— 


where  N  is  the  rate  of  calculation. (per  minute)  from  the  samples  being 
investigated,  is  the  phon  of  the  device  'per  minute),  v  is  the  volume 

of  tiie  air  drawn  in  (in  liters);  k  is  the  effectiveness  of  the  counting 
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mechanism  determined  with  the  help  of  K  (N.  A.  Susorova) ,  p.|  Is  the 
correction  for  self-absorption  in  the  preparation,  is  the  correction 
for  brake-through  of  the  aerosols  by  means  of  the  FPP-15  (10%). 

The  results  of  the  investigation  of  the  concentrations  of  B-act*  -e 
long-duration  aerosols  and  dust  of  the  atmospheric  air  are  shown  in  the 
figure.  From  this  figure  it  is  clear  that  the  amount  of  contamination 
of  the  atmospheric  air  by  6-active  long-duration  aerosols  in  1965  was 

at  a  level  of  “  1-9  •  10'^^  curie/per  liter.  The  concentration  of  dust 
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in  the  surface  layer  of  the  atmosphere  was  in  the  range  of  0.03  -  0.7  mg/m  . 
Judging  from  the  drawing,  a  direct  relationship  of  the  concentrations  of 
the  6-4ctive  aerosols  to  the  amount  of  dust  in  the  air  was  noted  at  different 
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months.  For  example,  on  the  13th  of  January,  12th  cf  April,  the  23rd 
and  28th  of  July,  and  on  other  days  when  there  was  an  increase  in  the 
amount  of  dust  in  the  atmospheric  air,  the  concentration:^  of  radioactive 
aerosols  in  it  increased.  In  other  cases  (on  31  March,  19  April,  5  May 
etc.)  such  a  relationship  was  not  observed. 

Taking  these  data  into  consideration,  we  set  out  to  determine  the 
relationship  between  the  concentrations  of  radioactive  substr/ices  and 
the  c'Tiount  of  dust  in  atmospheric  air  by  using  the  method  correlation 
analysis  (A.  M.  Dlin) .  With  this  aim,  we  used  the  correlation  grid  for 
results  of  measurement  and  constructed  the  empirical  line  of  regression 
which  was  expressed  by  the  equation: 


where  y  is  the  average  concentration  of  radioactive  substances  in  atmos 
pheric  air,  x  is  the  amount  of  dust  in  the  air. 

The  theoretical  line  of  regression  as  the  form: 


where  y  is  the  concentration  of  the  radioactive  aerosols  (in  curie/liter) , 
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X  is  the  amount  of  dust  in  the  air  (in  mg/m  ),  a  and  b  are  the  coefficients 

for  the  equation  of  regression;  a  is  the  amount  of  dust  in  the  air  (in  mg/m^} 
at  a  concentration  of  radioactive  substances  (in  curie/liter),  b  is  the 
concentration  of  radioactive  substances  in  the  air  in  the  absence  of  dust. 

In  our  investigatioBs,  the  analytic  expression  for  the  theoretical 
line  of  regression  had  the  form: 


y-6,6x+3.5, 


-3- 


-4- 


f 


The  coefficient  of  correlation  was  determined  according  to  the 
formula; 


r 


where :  ®jt 


a  and  o  is  the  dispersion  of  the  values  x  and  y,  h  is  the  step  of  the 

X  y  ^ 

integrals  according  to  x,  h^  is  the  step  of  the  integrals  according  to 
y,  and  are  partial  sums. 

Introducing  the  data  from  the  correlation  tables,  we  find  the  co¬ 
efficient  of  correlation.  In  our  case,  it  was  equal  to  ‘*'0.4  t  0.08. 


Thus,  a  correlation  relationship  was  found  between  the  amount  of 
dust  of  atmospheric  air  and  the  concentrations  of  long-duration  aerosols. 
This  mutual  relationship  expressed  by  the  coefficient  of  correlation  with 
a  plus  sign,  has  a  proportional  character.  In  spite  of  the  fact  that  the 
coefficient  of  correlation  obtained  by  us  was  not  very  close  to  unity, 
the  error  in  determining  it  amounts  to  ■  ±  0.0!>,  which  points  to  an 

existing  mutual  relationship. 
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